xveeks. 3, Iloxever, siowxx progressive xsasting which resuilts in the deatlh of a large percentage of the animals occurs three to four mouths after treatment vithl thiis clrtii. -8 In an ean i eui-.tiitancuj xx-' t-ipoi-ted thiat thlis hi-ii delaxvd mortality after cyclophosphamide treatment was the result of simple starvation caused by bizarre tooth abnormalities and a con-sequent inaxhiliti of tle allilutils to eat. lIr this pa)per.
Ii.stolooic, atnd tadlioatitographic ex alttatiotns of aimiiii1als treated xx, ith cyclophospiatnide. Materials (Fig 4) . FIG 6. Two exarnples of serial sections through apical portion of an apparent extra incisor of the mandible Irom a cyclophosphamide-injected rat. Left, tooth 1 and 2 are side by side and appear nconnecteed. Right, a section taken from a more basal portion of the teeth, the two teeth are fused. Tooth 2 seems to be a bud off the incisor 1. Hematoxylin and eosin stain, orig. X 20. seen in the mandible of these animals were complete teeth. Two approaches were taken. X-ray examinations of animals with "supernumerary' teeth showed that the extra tooth appeared to be contained in the same alveolar socket with a normal mandibular incisor (Fig  5) . Therefore, this incisor that appeared to be an extra tooth is, in fact, not a complete tooth.
Histological observations on one animal with two extra teeth confirmed this finding. In serial sections of the mandible of this animal, the extra tooth abruptly appeared at the level of the alveolar bone. On one side, the "supernumerary" incisor was determined to be a branch of one of the complete incisors. This is shown in Figures 6 left and 6 right, serial sections of the mandible at different levels. There is an extra tooth adjacent to the normal incisor in one plane of section (Fig 6 left) . However, sections at a different level show that the small tooth fuses with the normal incisor at the level of the gingival mucosa (Fig 6 right) . RADIOGRAPHIC STUDIES. -Radiographic studies of the cyclophosphamide-injected rats indicated that the odontogenic cells in these rats undergo mitosis as do those in the control rat. Most of the cells with labels were localized at the apex of the incisors near the apical loop in both treated and control rats (Fig 7 top and   7 bottom). The labels were present in cells of the pulp, preodontoblasts, preameloblasts, cells of the stratum intermedium, and of the dental sac. The ameloblasts and odontoblasts located toward the incisal edge were not labeled in both treated and control rats.
Discussion
The present examinations of the grossly abnormal incisors, which developed following a single injection of cyclophosphamide, have revealed no unusual microscopic features. These results stuggest that the damaging effect of a single dose of the drug on tooth development is temporary.
The histological observations of the extralong incisors failed to reveal any significant abnormalities involving the teeth or the alveolar sockets. 3H-thymidine radioautography again showed no significant differences in the labeling pattern between treated and control rats. In both animals, cells in the region of the incisors near the apical loop were labeled. This I Dent Res July 1977 region corresponds to the "presecretory por- In the rat, incisors grow constantly and are worn down by the habitual chewing on hard food pellets. The constantly growing teeth of the rat are therefore more similar to the growing teeth of children than they would be to adult human teeth. From this experiment, it would seem reasonable to be alert to possible dental abnormalties in children receiving cyclophosphamide either as treatment for neoplasm or as a method of inducing immunological paralysis. To our knowledge, there is no report of similar dental abnormalities in human incisors following use of this drug. However. Adatia"1"4 has reported that defects occur in developing molars of the children with Burkitt's lymphoma who were treated with cyclophosphamide. Apparently odontogenesis continues in these children, but a total or partial destruction of the functional epithelial diaphragm was observed in developing molars, and defects were noted in the distal root and crowns of the molars.'4 Thus, it seems that dentists and physicians should be alert to such a possibility as cyclophosphamide becomes widely used.
Conclusions
A sinale injection of cyclophosphamide induced abnormalities in the incisors of rats including short, extra-long, or malformed teeth, and frequently apparent supernumerary teeth. Histological and radioautographic observations made seven months after the injection failed to reveal detectable abnormalities in the morphology or labeling with H3-thymidine in the odontogenic cells of these incisors. Observations of the apparent supernumerary tooth revealed that a remnant of a pre-experimental incisor was retained in the alveolar socket while the "extra" tooth was a new incisor which grew postexperimentally in the same socket. These observations indicate that the process of odontogenesis is temporarily interrupted by cyclophosphamide and that this interruption leads to a break in the continuously growing incisors. In addition, one mandibular incisor of a treated rat revealed a budlike protrusion on the tooth, suggesting that cyclophosphamide might also have an effect in altering the pattern of odontogenesis without interrupting it completely.
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